Introduction {#Sec1}
============

Use of biotechnology is not a new concept. Humans have used biotechnology since the dawn of civilization. The practice of animal biotechnology began more than 8000 years ago with the domestication and selective breeding of animals. Invention of genetic code in the mid-1950s pioneered the present concept of animal biotechnology.

Initially, the biotechnology progressed at slow pace and remained a subject of little attention. Development of techniques viz., genetic engineering or recombinant DNA (rDNA) techniques, cell culturing and manipulation, cell fusion, production of monoclonal antibodies, and gene-editing heralded a new era of revolution in biomedical sciences.

Meanwhile, it was realized that above innovations in conjunction with reproduction technologies could modify the cells, embryos, and animals, and indeed, the outcomes were amazing. This initiated the concerns about intellectual property and its protection in biotechnology applied to animals.

At present, the animal biotechnology is a major area of basic and applied biological research aimed to develop veterinary vaccines, molecular diagnostics, transgenic or gene-edited animals for diagnosis of human diseases, using genetically engineered animals for therapeutics and organs. All this involves intellectual inputs, and outcomes are of enormous economic importance.

What Is Intellectual Property? {#Sec2}
==============================

The term intellectual property (IP) is generic legal term that describes various types of intangible assets and laws which protect the innovations and applications of thoughts, ideas, and information of profitable value. In broader sense, IP protection is about the laws related to patents, copyrights, trademarks, trade secrets, and other similar rights (Cornish [@CR3]).

Currently, a number of processes and methods applied to biotechnology are under legal protection, and most of the processed initiated in the USA. Later on, other countries also started competing in new biotechnological markets. It became important to them to amend their national laws in order to protect and boost investment in biotechnology. Despite the fact that international consensus is lacking on how biotechnology has to be treated, the biotechnology innovators opt for patenting their invention.

Webber ([@CR15]) has insisted that research outcomes of pharmaceutical sector, any biotech start-up or academia should be protected by patents. This is because enormous efforts, hard work, and financial inputs are needed to develop a novel drug or product out of hundreds and thousands of lead compounds. It is therefore prerogative for a company or institute to protect their innovative products from unauthorized duplication (Raj et al. [@CR10]).

The patenting grants legal, time-bound monopolies to the eligible scientists or inventors (Murphy et al. [@CR8]). Similarly, the trade secrets (information related to a formula, compilation, device or program or technique) can be protected by law that varies depending on a country and its legislation. The owner of trade secret is known as originator.

Intellectual Property Laws {#Sec3}
==========================

Science plays key role in economic prosperity of the nation. Economy is strong when science and technology are allowed to do well. It is the technology that delivers goods and services, hence, directly or indirectly, the science is correlated to generate the revenue.

The very basic purpose of IP protection is to allow the right holder to prohibit others from using the IP (patents, copyrights, trademarks, and trade secrets) rights in well-defined ways (Brown [@CR2]).

Activities of practicing scientist inextricably intersect with business world (Poticha and Duncan [@CR9]). Some inventions are protected by various types of IP protection. It is important to take into consideration the business and legal factors before opting for a particular strategy (Voss et al. [@CR14]). Some IPs are protected by simple regulatory norms, others need stringent IP protection (Voss et al. [@CR14]).

Types of IPs in Animal Biotechnology {#Sec4}
====================================

Patenting Genetically Modified Organisms {#Sec5}
----------------------------------------

Patents cover various technologies used to modify mice or rat genome and the stem cells. For instance, the French institute CERBM and IGBMC (Centre Européen de Recherche en Biologie et en Médecine--L'Institut de génétique et de biologie moléculaire et cellulaire) have patents of describing the use of the drug tamoxifen to induce Cre recombinase activity in vivo in a transgenic mouse (<https://www.taconic.com/taconic-insights/model-generation-solutions//biotechnology-patents-and-gmos.html>, accessed on Feb. 26, 2019). The US Patent Office had granted a patent (No. US4736866), for a transgenic mouse model, named "Oncomouse," whose germ and somatic cells carry recombinant activated oncogene (<https://patents.google.com/patent/US4736866A/en>, accessed on Feb. 26, 2019). The transgenic mouse was developed at Harvard Medical School (Brown [@CR1]).

By 2004, around 600 animal patents had been granted worldwide, 80% in the USA, and most relating to "animal models" for biomedical investigations. Besides the USA and European Union, only three countries had allowed patents for experimental animals (Lesser [@CR7]).

IP Issues in *In Silico* Biology {#Sec6}
--------------------------------

Bioinformatics and in silico methods are indispensable tools to analyze gigantic " omics" sequence data. The bioinformatics programs are used to predict hypothetical gene, proteins, and metabolic pathways from the sequence data of microorganism (Singh et al. [@CR12]; Sharma et al. [@CR11]). In silico methods are used in computational modeling in medicinal computational chemistry, predicting drug-target interactions and developing ( Quantitative) Structure-Activity Relationships ((Q)SARs) (Duardo-Sánchez et al. [@CR4]).

Potentially patentable bioinformatics programmes include lines of code, algorithms, data content, data structure, and user interfaces (Harrison [@CR6]). Several bioinformatics algorithms are available for analyzing sequence data and predicting genes and proteins from the data. Many of them are freely accessible while others need payments. Some commercial companies provide services to analyze the sequence data. Success or failure of bioinformatics and in silico biology needs the appropriate use of legal tools for protecting and utilizing the intellectual property. Patenting of products discovered using in silico procedures is still a debatable issue and needs a due attention.

Therapeutics and IP {#Sec7}
-------------------

Vaccines, monoclonal antibodies, and antibiotics provide protection against infectious diseases. As there are many forms of vaccines, and components of vaccines, delivery systems, and distribution networks, a variety of IP protections are applicable to vaccines (Durell [@CR5]). With advances in understanding molecular biology of viruses, there is increase in the application of virus sequences and viral gene expression strategies to diagnose and treat the diseases. This extends the scope of patenting multiple constituents of vaccines (Venkataraman et al. [@CR13]). Patents have also been granted for recombinant antigen-based rapid sero-diagnosis of viral infectious diseases, synthetic peptide antigens, and multiple antigenic peptide ( MAP) assays for detecting viral infectious diseases of livestock.

Outlook and Challenges {#Sec8}
======================

Applications of biotechnology and molecular biological tools in animal sciences have reached new horizons. In present scenario, the transgenic animals have a large role in developing pharmaceutical industries and medicinal research. Developed countries have already realized potential of biotechnology-oriented industries and the importance of patenting the genetically modified animals.

Surprisingly, the world's richest biodiversity is present in countries that are poor, and lack resources and necessary wherewithal to transform their bioresources into products and earn the revenue. Also, the deprived or developing countries are unable to invest revenue to promote the research and provide adequate patent protection for genetically modified animals.

The legal costs involved in IP can be minimized by strategic planning and diligence. Due to high-controversial nature and processes involved in legal grant of protection for animal biotechnology, the short-term developments are likely to take place at national and regional levels. We emphasize whether a person works in a biotech start-up or a university or in commercial pharmaceutical company, a sound knowledge of patent system is necessary to protect the outcomes of novel research process or the end product.

IP impinges on almost every invention a scientist does. Scientists and researchers working in the fields of animal biotechnology and genetic engineering, however, need training to deal with complex issues of IP, their rights and obligations.

Conclusions {#Sec9}
===========

Protecting IP by law is elemental right of an inventor to protect and utilize their invention for commercial use. The patents protect intellectual property by granting inventors the right to prevent others from making, utilizing, or commercial use of their invention. Computational and in silico biology, genome sequencing, gene synthesis, regenerative medicine, and genome engineering have enabled humans to utilize animals for qualitative and quantitative production of food and therapeutics. Although each country has its own procedures to define and evaluate the inventions and permit their patenting.
